A photon-counting mode CdTe X-ray imaging device with energy distinction function attracts much interest because of high-sensitivity and energy-discrimination [1]. The CdTe imaging device, which consisted of 4 x 128 structured 512 super-linear CdTe detectors with a pixel of 0.8 mm x 2 mm and a pixel space of 0.2 mm, was developed [2]. As for imaging devices, it is important to make a pixel smaller and arrange it in high density for high-resolution images. However, smaller pixel size and higher-density arrangement are difficult for CdTe devices. Recently, the imaging sensor consisting of a high-gain avalanche rushing amorphous photoconductor (HARP) target and a field emitter array (FEA), which was called as a FEA HRAP image sensor, was reported and high resolution-images were demonstrated [3]. The basic operating principle is similar to that of a camera tube and the image signal is obtained by sequentially recombining the charge (hole) pattern, which is optically generated and accumulated on the HARP target, and the electrons emitted from the FEA. Pixel separation for high-resolution is not necessary in this device. Therefore, if a CdTe X-ray sensor (target) is scanned by electron beam from a FEA, similar to the FEA HRAP image sensor, high-resolution images could be expected.
shows the output currents under the irradiation of electron beam with and without the exposure of X-ray. When X-ray is exposed, output current increases. This is because the charge (hole), which is generated and accumulated on the CdTe pin diode, recombines the electrons supplied from the field emitter.
Figure3 shows the dependence of the output current on the X-ray intensity at a CdTe bias voltage of 20V. The output current is clearly proportional to the X-ray tube current, which is also proportional to the X-ray intensity. Figure 4 shows the output current characteristic under the exposure of X-ray with and without the irradiation of electron beam at a CdTe bias voltage of 20V. The output current is obtained only when the electron beam is irradiated.
We fabricated a novel CdTe X-ray sensing device using a field emitter and verified the operation principle. 
